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Louisiana’s coast is losing land due to erosion at the startling rate of 
approximately 24 square miles per year (Lockwood & Gray, 2005). Coastal 
erosion has serious implications for human safety and Louisiana’s economy. 
There are many environmental education programs throughout coastal regions of 
the United States that educate school children about coastal issues. LSU Coastal 
Roots (CR) is one such program. Students at approximately 40 participating 
schools raise native plants in nurseries at their school and then travel to a 
restoration site to transplant their plants. The goal CR is to build an attitude of 
stewardship and awareness toward the coastal issues in student participants 
(Blanchard, 2007).  
CR and other coastal environmental programs would find value in a 
survey that assesses the effect their programs have on the attitudes of 
participants. Therefore, a 25-item Likert scale survey entitled Attitudes of 
Children toward Coastal Environmental Themes (ACCET) was developed by the 
researcher to measure middle school student attitudes toward five coastal 
environmental themes. The five themes are general, ecosystems, coastal 
erosion, human impacts, and resources. Participant responses can be scored for 
a total score and individual theme scores. Reading level of the ACCET falls 
within grades third through fifth. The ACCET has internal-consistency reliability 
(Chronbach’s alpha) of 0.87 and test-retest reliability of 0.64.   
The ACCET was administered to students at five CR schools at the 




planting trip to examine changes in student attitude. Students in two control 
schools were also administered the ACCET survey. The results were analyzed 
using inferential and descriptive statistics. The CR schools scored significantly 
higher on the ACCET than the control schools on both the pre- and post-surveys, 
which may indicate that participation in the CR program has a positive impact on 
participant attitudes.  However, a significant difference was not found between 
pre- and post-surveys for the treatment group.  Therefore, it is recommended that 
the ACCET not be used as a survey to examine changes in attitudes, but rather 

















1.1 Environmental Concerns of Louisiana’s Coast 
Louisiana’s coastal lands are in desperate trouble. Defined as the “20- to 
50-mile-wide swath of marshes, swamps, tidal mudflats, beaches, barrier islands, 
and coastal uplands!” (Gomez, 2008, p. ix), the Louisiana coast was formed 
over the course of thousands of years by the Mississippi River carrying nutrient 
rich sediments into the Gulf of Mexico (Lockwood & Gray, 2005). The levees built 
to control flooding of the Mississippi River have caused sediments that used to 
build Louisiana marshes to instead be pushed out far into the Gulf of Mexico 
(Bourne Jr., 2007). From the 1930s to the late 1980s, Louisiana lost 
approximately 40 square miles of land per year. In the 1990s an average of 25 to 
35 square miles of land per year were lost (Louisiana Coastal Wetlands 
Conservation and Restoration Task Force and the Wetlands Conservation and 
Restoration Authority, 1998). The current land loss rate is at 24 square miles per 
year, the equivalent of a football field disappearing every thirty-eight minutes 
(Lockwood & Gray, 2005). Hurricanes Katrina and Rita destroyed 217 square 
miles of Louisiana’s coast in August and September of 2005. This devastation 
would have taken another nine years to occur under normal circumstances 
(Bourne Jr., 2007). Since 1930, Louisiana has lost a devastating 1,900 square 
miles of its coast (Dunne, 2005; Bourne Jr., 2007).  
The Louisiana Coastal Wetlands Conservation and Restoration Task 
Force and the Wetlands Conservation and Restoration Authority issued the 
report Coast 2050: Toward a Sustainable Coastal Louisiana in 1998, before the 





at the same rate, Louisiana would lose just under another 1,000 square miles by 
the year 2050. Why is this important to the state of Louisiana?  
Human safety is one of the reasons for coastal protection. The vegetation 
of coastal wetlands can provide protection from hurricanes and the storm surges 
they cause (Gomez, 2008). “Coastal scientists estimate that for approximately 
every three miles of wetlands a storm surge crosses, the [storm] surge height is 
reduced by one foot” (Gomez, 2008, pp. 131-132). The coast contributes greatly 
to Louisiana’s economy. Behind Alaska, Louisiana’s fisheries are the second 
most productive in the United States at an estimated worth of $2.85 billion. The 
state’s oil and gas production and refining industry is central to fulfilling the 
energy needs of the United States (Blanchard, 2007; Lockwood & Gray, 2005).  
Louisiana is self-described as a Sportsman’s Paradise, with coastal lands 
offering “ecotourism and recreational opportunities for hunting, fishing, bird-
watching, photography, and boating” (Lockwood & Gray, 2005). 
1.2 Coastal Roots Program  
The LSU Coastal Roots Program (CR) is an environmental education 
program that “grew out of a need to inform students about important issues 
affecting the Louisiana’s coastal resources” (Blanchard, 2007, p. 139). Dr. Pam 
Blanchard, Director of CR, defines the program’s goal as “to assist students in 
developing an attitude of stewardship toward our natural resources and to 
provide for them a constructive active learning situation in which they can explore 
strategies for sustaining our coastal habitats” (Blanchard, 2007, p. 140). 




students in school based-plant nurseries. Students travel to a restoration site the 
following fall or winter to transplant the plants they or students at their school 
have cared for since the prior spring (Blanchard, 2007). The CR Program began 
in 2001 with eight participating schools (Blanchard, 2007) and has grown to 
approximately 40 schools participating in 2011. Along with the growth of the 
program comes the opportunity to examine the impact the program has on 
students.  In Setting the Standard, Measuring Results, Celebrating Successes: A 
Report to Congress on the Status of Environmental Education in the United 
States, the National Environmental Education Advisory Council (2005) identified 
“attitudes of concern for the environment” (p.10) as one of the defining 
components of environmental education programs. The purpose of this thesis is 
to examine the impact CR has on participating students’ attitudes toward coastal 
environments.  
1.3 Attitude 
“Attitudes may be constructed either directly from experience or from our 
observations and interactions with others” (Erwin, 2001, p. 18). Social 
psychologists have long studied the concept of attitude, and while there is still 
much debate over the definition of attitude, there is currently a general 
agreement in social psychology that attitude has three components (Eagly & 
Chaiken, 1993; Erwin, 2001; Haddock & Maio, 2004). These components are 
“the beliefs an individual harbors in relation to the object, the behavioral 
intentions that concern the object, and the feelings the individual experiences 




approach of attitude as having the combination of these three components 
(affect, behavior, and belief) contribute to the formation of a person’s attitude is 
referred to as the triadic or classical approach (Erwin, 2001).  
1.4 Scales Measuring Children’s Attitudes Toward the Environment 
Two surveys that have been used to assess children’s attitudes toward the 
environment are the Children’s Environmental Attitude and Knowledge Scale 
(Leeming, Dwyer and Bracken, 1995) and Children’s Attitudes Toward the 
Environment Scale (Musser and Malkus, 1994). Leeming, Dwyer and Bracken 
(1995) developed the Children’s Environmental Attitude and Knowledge Scale 
(CHEAKS) to fulfill the need for a valid and reliable scale to measure children’s 
attitudes and knowledge of general environmental issues.  The CHEAKS was 
developed for use with children in 1st – 7th grades and is divided into two sub-
scales: knowledge and attitude. The attitude sub-scale has thirty-six true or false 
questions that address student attitudes toward the environment in six content 
areas: “!animals, energy, pollution, recycling, water, and general issues” 
(Leeming, Dwyer and Bracken, 1995, p. 23). The questions are divided evenly to 
reflect a respondent’s feelings, verbal commitment and actual commitment 
toward the environment (Leeming, Dwyer and Bracken, 1995). The knowledge 
sub-scale has thirty multiple-choice items that assess respondents’ knowledge of 
the same six content areas measured by the attitude sub-scale.  
Leeming, Dwyer and Bracken (1995) report that the CHEAKS has 
excellent reliability and validity. Reliability for the whole scale was determined by: 




first administration and 0.90 on the second administration. The authors state that 
the knowledge sub-scale was intentionally made to be difficult and may be too 
difficult for children in grades first through third. The authors found the difficulty 
level to be acceptable because it allowed respondents who had a great amount 
of knowledge about the environment to be identified.  
Musser and Malkus’ (1994) Children’s Attitudes Toward the Environment 
Scale (CATES) was developed to measure the general attitudes of children 
toward the environment and to be “useful for evaluating environmental education 
programs” (p. 22). This scale “was designed to be developmentally appropriate 
for children from approximately 8 to 12 years old” (Musser & Malkus, p. 22). The 
CATES is composed of 25 Likert type items that ask about general 
environmental concerns. The items present respondents with two scenarios 
about groups of children and ask the respondent to choose which of the two 
statements they are most like. For example, the scenarios for Item 25 are Some 
kids get their parents to drive them places they want to go and Other kids ride 
their bikes or walk when they can (Musser & Malkus, 1994, p. 25). Respondents 
then check one of two boxes, the larger one if they are a lot like the children in 
the scenario or the smaller box if they are just a little like the scenario they have 
chosen (Musser & Malkus, 1994). The scale reflects the classic view of attitude 
by having items that reflect the components of attitude: “belief (I think!), 





1.5 Survey Design for Children 
Much of the Western world recognizes children as individuals with 
opinions and attitudes of their own (Borgers, De Leeuw, & Hox, 2000; Borgers, 
De Leeuw & Smits, 2004; Scott, 1997). This western perspective has led social 
researchers in the past 25 years to recognize the value of collecting information 
directly from children themselves through the use of survey research (Scott, 
1997). This is a shift from relying on qualitative research or surveys completed 
about children by adults that know them (Scott, 1997). 
Understanding the cognitive levels of intended survey respondents is 
central to developing a survey for children. Jean Piaget’s (1929) theory of 
cognitive development is often referenced in research that examines best 
methods in developing surveys for children (i.e. Borgers, Hox & Sikkel, 2003; 
Borgers, de Leeuw & Hox 2000; Scott, 1997). “According to Piagetian theory, 
children’s thinking develops though a fixed sequence of stages, evolving from 
less to more logical thought” (Scott, 1997, p. 337). The exact timing of the stages 
has been called into question and transitions between each of the stages are not 
thought to be as definitive as Piaget presented (Borgers, Hox & Sikkel, 2003). 
Currently, it is generally acknowledged that children who are the same age have 
varying abilities (Scott, 1997). Children’s learning abilities are influenced by 
factors such as “heredity, learning, experience, and socio-environmental” factors 
(Borgers, de Leeuw & Hox, 2000, p. 62).  
While Piaget’s theory has received criticism, it is still the most complete 




development for children (Borgers, Hox & Sikkel, 2003). The survey developed in 
this thesis has the intended audience of children eleven years to thirteen years of 
age in 6th through 8th grades. This age range falls into two Piagetian 
developmental stages: development of concrete operations (ages 8 to 11) and 
development of formal thought (ages 11 to 15).  
Borgers, de Leeuw & Hox (2000) discuss characteristics of children in 
these stages that should specifically be taken into consideration in survey 
development. Children in the concrete operations stage develop reading and 
language skills and begin to understand different points of view, but continue to 
interpret word meanings in a very literal manner. Children in this stage can take 
surveys effectively, but the surveys should be carefully developed for children. 
While social skills and cognitive function are formed in the development of formal 
thought stage, children in this stage can become bored with tasks easily and their 
answers can be influenced by the setting and people around them. Keeping 
children’s developmental stages in mind when designing surveys for children will 
make the design instrument more effective.     
Older children, with generally higher cognitive ability, have increased 
survey answer reliability than that of younger children, with generally less 
cognitive ability (Borgers & Hox, 2000).  The literature provides many “principles 
which can help with the design of appropriate and effective questions for 
children” (Bell, 2007, p. 463) to obtain the best results from child respondents.  
Answering well-designed attitude survey questions are thought to elicit a 




respondent must first understand what the question is asking of them by 
interpreting word meanings in the question and what attitude they are being 
asked to report. Second, the respondent accesses their beliefs and feelings 
needed to answer the question. Thirdly, a judgment is formed based on the 
accessed information.  Finally, the respondent forms their judgment into a 
response Making the judgment into a response may involve matching their 
response to a provided answer scale, deciding the socially acceptability of their 
answer choice, and/or deciding if the response is in line with prior responses 
(Tourangeau & Rasinski, 1988).  
A respondent is said to have utilized an optimizing strategy when they put 
forth the considerable amount of effort to go through these four stages to 
respond to a question (Borgers & Hox, 2000 ; Krosnick, 1991). In contrast, a 
satisficing strategy is utilized when a respondent does not go through each of the 
stages and instead provides superficial answers that appear to be sincere 
(Borgers & Hox, 2000; Krosnick, 1991). “Difficult questions, low cognitive 
abilities, and low motivation may lead respondents to provide a satisfactory 
response instead of an optimal one” (Borgers & Hox, 2000, p. 2-3) which may 
provide less reliable answers. Borgers, de Leeuw and Hox (2000) suggest that 
keeping questions and surveys short may help to prevent satisficing in children 
respondents. 
Clarity and simplicity in question construction are essential, especially 
when the intended respondents are children.  Bell (2007) advises that syntax 




questions, where the respondent must supply a negative answer to give a 
positive response (e.g. “Do you have difficulty making friends?” or the insertion of 
‘not’ into a question), are difficult for children to understand and do not produce 
as valid results as positively worded questions (Benson & Hocevar, 1985; 
Borgers & Hox, 2002). Using wording that children are familiar with and would 
use to describe situations and events are the most effective means to developing 
items on surveys (Holaday & Turner-Henson, 1989). Children have difficulty 
understanding ambiguous speech and distinguishing between what is said and 
what is meant; therefore questions with straightforward wording are best for 
children (Bell, 2007; Robinson, 1986). Holaday and Turner-Henson (1989) 
describe a group of fifth and sixth grade children who were members of chorus.  
However, they responded negatively to survey a question asking them if they 
participated in the glee club in school because they did not recognize chorus and 
glee as having essentially the same meaning.  
It is best to be direct in survey questions for children.  Scott (1995) notes a 
situation where young respondents, listening to a survey on tape, were asked to 
respond to a question about ‘people my age,’ and the respondents tried to guess 
the age of the person reading the question. To avoid such confusion, “it is usually 
best to make questions direct and specific to the respondent, avoiding indirect or 
depersonalized formulations such as ‘children in general’ or ‘people like you’” 
(Bell, 2007, p. 463).  
The order in which questions are presented in a survey can contribute to a 




interest and are easy to answer for the respondent can help increase motivation 
(Holaday & Turner-Henson, 1989). Questionnaires designed about topics that 
children are familiar with and are interested in can also increase the reliability of 
responses (Holaday & Turner-Henson, 1989).  
1.6 Response Options 
 Borgers, Hox and Sikkel (2003) suggest that providing answer scales with 
completely labeled response options, where every answer choice is labeled 
instead of just the end points, is beneficial for use with children beginning around 
the ages of 10 and 11. Labeling every point allows respondents to concentrate 
on comprehending and forming their answer to the question without having to 
“interpret and translate the unlabeled options themselves (Borgers, Hox & Sikkel, 
2003, p. 2).  
 An important consideration in response options on a survey is the decision 
as whether to include or not include a midpoint on the answer scale. Midpoints 
allow the respondent to mark a response of ‘no opinion’ or ‘neutral’ on an item. 
Krosnick (1997) describes the advantages and disadvantages of including 
midpoints. A midpoint response option can be beneficial if some respondents are 
truly thought to have neutral positions. However, offering midpoint response 
options may discourage people from responding with their opinion or lead to the 
respondent satisficing, as the midpoint offers them with an easy choice to select. 
Not including a midpoint response choice removes an easy response for a child 
that is not interested or bored by the question and forces them to choose a 




1.7 Survey Administration  
Bell (2007) suggests that children may be reluctant to communicate their 
own opinions on a survey because they think the adult giving the survey already 
knows the answers and the child does not want to give an incorrect response. 
This has implications both for how administrators should present self-completion 
surveys and for the wording of survey questions (Bell, 2007). In the 
administration directions for McKenna & Kear’s (1990) Elementary Reading 
Attitude Survey teachers are told to emphasize to students that the aim of the 
objective of the survey is to find out how they (the students) feel about reading 
and that there are no ‘right’ or ‘wrong’ answers. Similar directions are given for 
administrators of Committee for Children’s (2008) Attitude Survey for Middle 
School Students (for use with grades 6 - 8) and Committee for Children’s (2004) 
Student Experience Survey: What is School Like for Me (Attitude Scales) (for use 
with grades 3 - 6) with the additional recommendation that the survey be 
administered by someone other than the classroom teacher with the goal of 
providing respondents a sense of anonymity.  
The manner in which the survey is administered and the construction of 
the survey items both contribute in relaying to children that the purpose of the 
survey is to collect their thoughts and opinions. Bell (2007) stresses “it is 
especially important to try and avoid suggestively phrased or worded questions 
that might play to the respondent’s desire to please, acquiesce or impress” (p. 
465). In contrast to adult respondents, there is a difference in thought regarding 




interpretation of questions. “Children tend to ask for more guidance than adults, 
especially when they are unsure what a question means. In such circumstances, 
it is preferable for interviewers to paraphrase the question than to give the 
standard response “whatever it means to you”” (Scott, 1997, p. 336).  Structuring 
the administration of surveys with the intention of putting child respondents at 
ease contributes to the quality of survey responses.  
1.8 Tasks and Research Questions 
The work in this thesis is twofold. First, develop a reliable survey based on 
general themes of the (Gulf of Mexico) coast. Second, answer the following 
research questions: (1) Is the survey able to measure a shift in attitudes toward 
coastal themes? (2) After participating in a CR Program, how do the attitudes of 


















2.1 The Problem 
Currently there is not a survey available to specifically measure the 
attitudes of children toward a coastal environment. The development of such a 
survey would be valuable for use within the CR Program and has the potential to 
be useful to other coastal programs and educators.  These two observations led 
to developing the survey in this thesis, entitled the Attitudes of Children toward 
Coastal Environmental Themes (ACCET) survey. The ACCET was designed to 
measure a general attitude toward coastal environments as opposed to 
measuring specific experiences students have while participating in CR (i.e. 
planting seeds in the nursery or planting trees on a restoration trip). This decision 
was made to avoid sensitizing students participating in CR to the purpose of the 
survey (Oskamp, 2005). “The more closely the attitude scale matches the 
particular program, the higher the risk that!sensitization will occur” (Musser & 
Malkus, 1994, p. 22). Additionally, a general survey would allow other coastal 
environmental educators to utilize the survey. The ACCET survey was developed 
for use with 6th through 8th grade students (ages 11 to 14 years), a decision 
guided by the large number of middle school students in the CR program. 
2.2 Coastal Environment Theme Selection 
The development of the ACCET survey began by selecting ten broad 
coastal issue themes. Table 1 is a timeline of the development and 
implementation of the research done in this thesis. Much of the ACCET 
construction was modeled after that of the CATES.  Items for the CATES were 




issues (Musser & Malkus, 1994). These themes were chosen from Louisiana 
Department of Education’s science grade-level expectations (GLEs) (Louisiana 
Department of Education, 2011a) that were determined to be relevant to coastal 
and wetland education by the author and the CR Program director (Blanchard, 
personal communication, 2009). Authored by the Louisiana Department of 
Education (2011a), “a grade-level expectation (GLE) is a statement that defines 
what all students should know and be able to do at the end of a given grade 
level” (Introduction).  The themes selected were: (a) soil (erosion, deposition), (b) 
ecosystems, (c) food chains/webs, (d) human impact (negative and positive), (e) 
animals, (f) plants (including impacts on erosion), (g) resources (that humans 
acquire from environment), (h) habitat, (i) pollution, and (j) water (including 
quality).  
Table 1 
Timeline of Development and Implementation of the ACCET Survey 
 
Year Month Action
2009 December Generate 10 coastal themes, narrow down to 5 themes through informal survey.
2010 January-May Generate 75 intial items for 5 themes.
May-June Consult with CR teachers for clairty of 75 items, narrowed down items to 46. 
August Administer 46 items to Test School 1 students; Consult with statistics department to select final 25 items.
September Pre-test administration to all Control Schools (CS) and Coastal Roots Schools (CRS)
November CRS2 post-test
December CS2 and CRS 4 post-tests
2011 January CS1 post-test
Feburary CRS1 post-test
March CRS3 post-test and CRS5 post-test; Infertial and descriptive statistical analysis.
To narrow the number of themes down from ten to five, an informal survey 
was sent to four groups that have knowledge of coastal issues in education: CR 
restoration partners, coastal environmental educators, CR teachers and 
members of the Louisiana Wetland Education Coalition (a regional list serve of 
educator interested in coastal environmental education).  Using the Internet-
based survey site SurveyMonkey (2010), the survey recipients were asked to 
select the five most essential topics to students’ learning so that students may 
gain the best understanding of coastal issues.  If there was a topic that was not 
on the list, recipients had the option to add up to two of their own topics.   
Table 2 
 
Description of Groups and Results of Survey by Group 
 
Respondent 
Group Description of Group 
Response          
(n of total) 





This group was comprised of 
teachers that are directly 
involved in the LSU Coastal 
Roots Program at their school.    
 
 
33 of 67 
 
76% ecosystems  
76% human impact  
58% plants  







This group is composed of 
educators (formal and informal, 
K-12 and agency personnel) 
interested in educating the 
public about Louisiana wetland 
issues. 
    
45 of 238  96% human impact  
76% ecosystems  
71% soil  
60% water  




Well-known coastal educators 
recognized in the community. 
Recommended by P. 
Blanchard.  
7 of 18 100% soil  
100% ecosystems  
86% human impacts 
86% water  




Personnel contacts at the 
restoration sites where LSU 
Coastal Roots students 
participate in their plantings 
5 of 16 100% human impact 
80% ecosystems  
80% soil  
80% resources  
40% food chains/ webs  
        & animals  
17 
The answers from all of the respondents were compiled and resulted in 
five themes, one of which was water quality.  The theme of water quality proved 
to be too difficult of a theme to produce a sizable number of questions that 
students would have enough prior knowledge of to provide an opinion, so it was 
discarded. The water quality items that remained at this point in the review and 
development process were move to the human impacts theme. The theme of 
general environment was added to create a total of five themes: (1) general 
environment (2) ecosystems, (3) coastal erosion, (4) human impacts, and (5) 
resources.  
2.3 Survey Item Development and Selection 
Survey items were constructed to meet the following criteria: (1) utilization 
of simple syntax and the item length kept short (Bell, 2007), (2) negatively 
worded items, in which respondents must answer with a negative answer to 
provide a positive response, were not included (Benson & Hoveclar, 1985; 
Borgers & Hox, 2002), (3) straightforward, non-ambiguous wording (Bell, 2007; 
Robinson, 1986), and (4) taking care to keep wording from being suggestive 
(Bell, 2007). The criteria were selected based on best practices from the 
research literature. 
Fifteen items were initially developed for each of the five coastal 
environmental themes producing a total of seventy-five items. To incorporate the 
classical approach to attitudes in item development, as was the approach in 
developing items for the CATES (Musser & Malkus, 1984), five items were 





theme: belief statements (I think!), behavior statements (I do!), and affective 
statements (I like!). Survey item development was a collaborative process 
between the author, Coastal Roots classroom teachers and LSU professors.  
Suggestions from those consulted were taken in account to develop the content 
and clarity of items. These initial seventy-five items were developed in 
consultation with two LSU horticulture professors, Dr. Edward Bush and Dr. 
Kathryn Fontenot.  K. Fontenot’s (2003) Master’s thesis, Integrating Horticulture 
Biology and Coastal Environmental Issues into the Middle School Science 
Curriculum, focused on developing lesson plans for use with middle school 
students participating in CR. E. Bush has been the Co-Principal Investigator for 
the CR Program since 2002.  
Items on the CATES (Musser & Malkus, 1994) provide respondents with 
descriptions of two different children and ask the respondent to choose which 
child they are most like and the degree to which they are like that child.  An item 
example: “Some kids touch or catch wild animals.  Other kids never touch or 
catch animals they find outside” (Musser & Malkus, 1994, p. 25).  Instead of 
following this format, items for the ACCET were worded to “be direct and specific 
to the respondent, avoiding indirect or de-personalized formulations” (Bell, 2007, 
p. 463). For example, in Item 19 (I recycle things like plastic bottles, aluminum 
cans, and paper), instead of beginning the statement with Kids should recycle!, 
the item was begun using I recycle!, to personalized the statement to the 
respondent.  This approach was decided upon because Scott (1997) indicates 




ACCET are statements that reflect a belief, behavior or affect. Respondents 
indicate their agreement or disagreement with the statement by selecting an 
answer on the included Likert scale: Agree completely, Agree a little, Disagree a 
little, Disagree completely (see Appendix A). 
Consulting others that have knowledge about the subject content and how 
children may interpret the items strengthens the design of the survey (Bell, 
2007).  An experienced science teacher from a local elementary school was 
consulted for suggestions regarding clarity and child friendly wording for the 
items. In addition, CR teachers that attended the 2010 CR Summer Institute were 
also asked for feedback regarding the clarity and child-friendly wording of the 75 
initial items. Feedback was taken into account to improve the items. For 
example, Item 19 was originally worded I recycle things like bottles, cans, and 
paper.  A CR teacher suggested being more descriptive about the items being 
recycled.  This resulted in the final version of Item 19:  I recycle things like plastic 
bottles, aluminum cans, and paper. 
Child respondents that become bored with surveys may employ a 
satisficing strategy in which they provide superficial answers (Borgers & Hox, 
2000; Krosnick, 1991). Keeping surveys short can help to prevent satisficing in 
children respondents (Borgers, de Leeuw & Hox, 2000) and it was decided that 
the final version of ACCET would have 25 items consisting of five items from 
each of the themes. A 25-item scale would also provide a tool that can be 




Initially, the 75 items were narrowed down to 46 items.  If two items asked 
about similar content, one of the items was eliminated.  For example, “I am 
willing to reduce the amount of water I use everyday to protect the environment” 
was removed and “I turn off the water when I brush my teeth” was kept.  Other 
items that were determined to be problematic were also eliminated. For example, 
the item Wetlands protect people from hurricanes was deleted because it was 
determined that the item read as a true/false statement. When I have a car, I will 
be willing to pay more for gas if it meant preserving our ecosystems was 
eliminated because the statement addressed a situation too far in the future to be 
meaningful to respondents.  The remaining 46 items consisted of eight items 
regarding coastal erosion, nine items regarding ecosystems, eight items 
regarding general environment, thirteen items regarding human impact, and eight 
items regarding resources. Twelve of the items were behavior statements, 
seventeen were affective statements, and seventeen were belief statements.  
The 46 items were administered in a pilot test to 35 students (seven 5th 
graders, seven 6th grade students, sixteen 7th grade students, and six 8th grade 
students) at Test School 1 (TS1).  TS1 is a parochial school located in New 
Orleans, Louisiana that serves 171 students in pre-kindergarten through 8th 
grade. In the 2009-2010 school year, twenty-eight percent of the school received 
financial assistance. See Appendix B for school descriptions. 
The internal-consistency reliability of the 46 items was calculated using 
Chronbach’s alpha, a statistical test that determines the extent to which the 




0.89.  A survey is determined to have acceptable internal-consistency reliability if 
the Chronbach’s alpha falls between 0.70 and 0.95. To select the final items for 
the scale, two sets of 25 items were selected. Each set contained five items that 
related to each of the 5 themes.  The sets shared eighteen items and differed on 
seven items. Fourteen of the items were not included in either of the sets for 
various reasons. For example, the items Oil companies are important to the 
people of the United States and Damaged wetlands can be fixed were eliminated 
because neither agreeing nor disagreeing with the statements reflects an 
environmentally sensitive stance. A visit to the wetlands on a vacation would be 
fun was removed because it was similar to the item It would be fun to go on a 
wetlands tour.  It upsets me when I see water being wasted was deleted because 
the word wasted may be suggestible to children. This item is in contrast to the 
item I turn off the water when I brush my teeth which asks the respondent about 
water usage without using a suggestive word. The item I use refillable containers 
to hold my drinks was not included in either of the two sets because of a 
comment made by students. During the item administration at TS1, a student 
asked what the term refillable container meant and a classmate responded that it 
was any container that was used more than once, “like when you get a refill at 
McDonald’s” indicating that the wording expressed a different meaning to 
respondents than that which was intended. Refillable container was intended to 
convey a container that could be used over and over again. 
Chronbach’s alpha was calculated for both 25-item sets.  The alpha value 




0.87 was selected to be the final version of the ACCET. This can be compared to 
the internal-consistency reliability calculated through Chronbach’s alpha of the 
CATES ranged from 0.70 to 0.85.  
The final 25-item version of the ACCET was administered in March, 2011 
to Test School 2 (TS2) to calculate the test-retest reliability of the ACCET as a 
means to gain further information about the reliability of the survey. TS2 is a 
public middle school located in Lafayette, Louisiana, that serves 451 students in 
6th – 8th grades. Eighty-five percent of TS2 students receive free or reduced 
lunch.  For test-retest reliability, the survey is given to the same group 
participants twice within a short period of time.  The responses to each of the 
items on the two surveys are compared to one another; the more similar the 
responses, the more reliable the item. At p"0.5, sixteen of the twenty-five ACCET 
items have good reliability. See Appendix C for test-retest reliability results.  
2.4 Design of ACCET Survey Document  
Holaday and Turner-Henson (1989) suggest that beginning a survey with 
an item that is easy to respond to can elevate a child’s motivation to complete the 
survey.  The first item on the ACCET is Camping sounds like a fun activity to do. 
This particular item was selected since responding to it for involves determining 
how much they personally would like or would not like to participate in an activity.  
This is in contrast to an item such as Item 9, Replacing trees destroyed in storms 
helps the coast, which may not be as easy for a child to respond to since it 





 The ACCET has a total of 25 items consisting of five items in each of the 
five themes.  The item order was partially determined by distributing items from 
each theme evenly throughout the survey so items are representing each of the 
five themes occur every fifth question.  
Table 3 
Themes of Item Numbers 
 
Care was taken in formatting the ACCET survey document. The title is not 
indicated on the survey document to keep from informing respondents what 
specifically the survey is assessing. The completely labeled Likert response 
scale is included under every item to allow respondent’s easy reference.  
It is important to note that the version of the ACCET administered to 
participants in this thesis differs slightly from the final version (Appendix A).  The 
computer answer sheets used by respondents in this study to record their 
answers only allow the responses of A, B, C, D, so the Likert scale choices 
(Agree completely, Agree a little, Disagree a little, Disagree Completely) on the 
survey were labeled as such. To make hand scoring the final version user-










labeling of the Likert scale is the only difference between the two versions. See 
Appendix D for scoring directions of the ACCET survey.  
2.5 Participants: Treatment Groups 
One purpose of this thesis is to examine if student participation in the CR 
Program, and specifically if participation during the course of an academic year 
and culminating in the CR restoration trip, influences CR student attitudes toward 
coastal environments. To measure if there was a change in student attitudes, the 
ACCET was administered toward the beginning of the school year in September 
of 2010 (pre-test) to students at five participating CR schools and then again 
within one week after their scheduled restoration trip in November 2010 through 
March 2011 (post-test). See Appendix B for school characteristics. Table 4 
provides the dates for which survey administrations and restoration trips took 
place.  
Table 4 
Dates of Pre-test Administration, Restoration Trip, and Post-test Administration 
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As required by the Institutional Review Board (IRB), students were 
required to have completed the Student Ascent and Parental Consent Form 
(Appendix E) to take the ACCET and participate in the study. Of the students that 
completed the necessary paperwork to take part in the study, the data was only 
used from the students that participated in the restoration trip and completed 
both the pre- and post-test.  
Coastal Roots School 1 (CRS1) is a charter school located in a city 
southeast of New Orleans, Louisiana, serving 858 students in 3rd through 8th 
grades. Forty-four percent of the student population receives free or reduced 
lunch. CRS1 entered the CR program in 2010 and the school’s approximately 
170 seventh grade students participate in the program. Twelve students 
participated in the study. 
Coastal Roots School 2 (CRS2) is a public school located in a city 
southeast of New Orleans, Louisiana, serving 656 students in 5th through 8th 
grades.  Fifty-five percent of the student population receives free or reduced 
lunch.  CRS2 entered CR in 2008 and the school’s approximately 195 seventh 
grade students participate in CR. Thirty-six students participated in the study.   
Coastal Roots School 3 (CRS3) is a parochial school located in Lake 
Charles, Louisiana, that serves 373 students in grades pre-kindergarten through 
grade 8. One percent of the student population receives financial assistance.  
CRS3 entered CR in 2009. Students in 6th, 7th and 8th grades participate in CR, 
but only 7th grade students participate in the restoration trip. Fourth grade 




the study due to their age. Eighteen students from CRS3 participated in the 
study.  
Coastal Roots School 4 (CRS4) is a parochial school located in Baton 
Rouge, Louisiana, serving approximately 826 students in grades pre-
kindergarten to eighth. Six percent of the student population receives financial 
assistance. CRS4 entered the program in 2003 and has students in 7th and 8th 
grades participating in CR. Students in 7th grade do not participate in the 
restoration trip so only students in 8th grade were included in the study. Forty 
students participated in the study.  
Coastal Roots School 5 (CRS5) is a public school located in 
approximately 50 miles south of Baton Rouge, Louisiana, and serves 
approximately 784 students in kindergarten through 8th grade. Thirty-nine percent 
of the student population receives free or reduced lunch. The school entered the 
program in 2001 and both 7th and 8th grade students participate in CR. Only 8th 
grade students go on the restoration trip. Forty-eight students from CRS5 
participated in the study.  
2.6 Participants: Control Group 
In addition to the five CR schools, two schools that do not participate in 
CR were administered pre- and post tests in the same time frame to serve as the 
control group. Data was only used from the students that participated in both the 
pre- and post-test. Control School 1 (CS1) is a public school located outside of 
Lafayette, Louisiana serving 5th through 8th grades with approximately 707 




Twenty-one 6th graders and nineteen 8th graders took part in the study. A total of 
40 students participated in the study at CS1.  
Control School 2 (CS2) is a private school located in a suburb of New 
Orleans, Louisiana.  The school has approximately 475 students in grades pre-
kindergarten through eighth, ten percent of which receive financial assistant. 
Twenty-eight 6th graders, twenty-nine 7th graders, and forty-four 8th graders took 
part in the study. A total of 80 students at CS2 participated in the study. 
2.7 ACCET Administration 
The ACCET was administered to students during a class period at their 
schools using the same procedures for each administration. The author 
administered the ACCET to all participating students, except for students at TS2. 
The CR classroom teacher at TS2 administered the survey to his own students. 
The author instructed the classroom teacher on how to administer the survey and 
provided all ACCET materials.   
Survey respondents received three items: (1) a student ID number, (2) a 
computer response sheet, and (3) a copy of the ACCET survey (Appendix C). 
Student identification numbers consisted of four digits; the first digit indicated 
their school, and the last three digits were their unique student code. Pre-
numbered cards were handed out to students during the first ACCET 
administration and students were instructed to write their name on the card.  The 
same cards were given back to students during the second administration so 
students could access their identification number easily.  Students were assigned 




when their responses were scored. Computer response sheets (referred to in the 
administration directions as an answer sheet) were used to make data collection 
more reliable than that of hand scoring and were purchased from the LSU Office 
for Assessment and Evaluation.  
As materials were being distributed to students, the survey administrator 
held an informal discussion about the purpose of a survey to assure students that 
they were not taking a test with the intention of putting respondents at ease. 
Students were instructed to provide the following information on their computer 
response sheets: sex, student identification code, and grade level. And while it 
could not be score electronically, students were also instructed to write their 
names on the computer response sheets. This allowed another way to identify 
the respondent of a computer response sheet in cases where the student 
identification code was not able to be score electronically (i.e. the student filled 
the code out incorrectly).  
The following instructions were read aloud to students: 
     Today we’re doing a survey to learn what you think about 
different things, such as wetlands.  A wetland is a land that is 
covered with water most of the time.  Other names for wetlands 
include swamps, bogs, and marshlands.   
 I am going to read the questions to you and then give you about 
20 seconds to fill your answers in on your answer sheet.  Do not 
write on the survey, just on the answer sheet.  There are no wrong 
or right answers to the questions; we are just interested in what you 
think.  This is not for a grade and your teachers will not see your 
answers. Please don’t say answers out loud or show your answers 
to others.  Raise your hand if you need help or have a question.  
Remember to only mark your answers on the answer sheet and not 





As the administrator read the items aloud, she actively monitored student 
progress by walking around the room and assisting any students that indicated 
they needed help. Following Bell’s (2007) recommendation, the administrator 
helped students interpret items if they specifically asked for help. While the 
number of children that asked for help interpreting items varied by administration, 
generally only one or two of these requests were made. The item that generated 
the most requests for assistance with interpretation was Item 8, Riding four-
wheelers on beach dunes is okay, as many students needed a definition for the 
word “dune.” 
The amount of time it took to administer the survey ranged between 15 
and 30 minutes. Included in this time was the time it took for students to indicate 
their sex, student identification code, and grade level in on the computer 
response sheet. The second administration of the survey generally did not take 
as long as the first administration because the children had already done the 
survey once before and were familiar with the procedures.  
2.8 Data Collected 
The LSU Office for Assessment and Evaluation scored the computer 
answer sheets completed by the respondents in this study. The data collected 
about each include their (1) student code, (2) sex, (3) grade, and (4) a response 
of A, B, C, or D for each of the survey’s 25 items.  Results were reported in a 
Microsoft Excel document. To allow for calculating of the responses in a numeric 
fashion, the responses of A, B, C, and D were converted to numbers where A=4, 




2.9 Scoring the ACCET  
The most environmentally favorable answer for nineteen of the twenty-five 
items is 4-Agree completely. The statement I recycle things like plastic bottles, 
aluminum cans, and paper is an example in which the response 4-Agree 
completely is environmentally sensitive. This is in contrast to answers for six of 
the twenty-five items that are reverse coded.  In these items the response1-
Disagree completely is the most environmentally favorable answer.  The 
statement Riding four-wheelers on beach dunes is okay, has a reverse coded 
answer because to indicate the most environmentally positive answer 
respondents would choose 1-Disagree completely. ACCET Items 5, 8, 10, 11, 
15, and 21 are reverse coded.  The responses for these statements therefore 
need to be adjusted as illustrated in Table 5 before any scores are calculated. 
Appendix F contains a list of all the ACCET items written out and denotes which 
items are reverse coded.  
Table 5 
Reverse Coding of Items 5, 8, 10, 11, 15, 21 
 
Two types of scores can be calculated from the ACCET: theme scores 
and total score. Each theme has five items in the survey. The individual theme 









make up each theme.  Theme scores range from 20, the most environmentally 
concerned, to 5, the least environmentally concerned. If a response is left blank 
on the answer sheet, the mean of the respondent’s other supplied responses for 
that theme (to the nearest one’s place value) is substituted for the missing 
response. This keeps scores from being negatively impacted by a response of 
zero. Finding the sum of the individual theme scores yields the total score. Total 
scores will range from 100, the most environmentally concerned, to 25, the least 
environmentally concerned.   
A goal in the development of the ACCET was to provide a survey that is 
easy to administer and score. A survey that is simple to utilize is more likely to be 
employed in classrooms and other educational programs. To provide for ease of 
use, the document Description, Administration, and Scoring of the ACCET 
Survey was developed (Appendix D).  The document provides a description of 
the survey, directions for its administration and scoring, as well as an answer 
sheet document.  
The answer sheet is arranged so responses for each row contain all the 
responses for one of the five environmental themes: first row is general, second 
row is ecosystems, third row is coastal erosion, fourth row is human impacts, and 
fifth row is resources. Adding the responses for each row independently yields 
the score for the different themes. If a response is left blank on the answer sheet, 
the scorer is instructed to substitute the mean of the respondent’s other supplied 
responses for that theme (to the nearest one’s place value) for the missing 




zero. Finding the sum of the individual theme scores yields the total score. Total 
scores will range from 100, the most positive environmental attitude, to 25, the 
least positive environmental attitude.   
Using materials that are at an appropriate reading level for their students 
is a concern for educators. The Fry Readability Graph (Fry & Kress, 2006) and 
The Lexile Framework for Reading (MetaMetrics, 2011) were utilized to 
determine the approximate readability of the ACCET. Only item sentences, not 
the labels for the Likert scale, were analyzed to establish readability. The Fry 
Readability Graph analyzes three 100-word passages of the text for sentence 
length and the average number of syllables per word to yield an approximate 
reading grade level. The reading level was determined to be in the 3rd grade 
range.   
The Lexile Framework for Reading determines readability of text by word 
examining word frequency and sentence length (MetaMetrics, 2011).  The Lexile 
score, determined through an analyzing tool on the MetaMetrics website, cannot 
be published.  While the Lexile score of a text does not correspond directly to a 
grade level, but rather to the reading level of individual child, the score can be 
connected to a grade level through a supplied guide of the general level of 
readers found in grade leveled classrooms (MetaMetrics, 2011). Using this guide, 
the readability of the ACCET, according to its Lexile score, falls within the 3rd 






2.10 Statistical Analysis 
The results of the ACCET were statistically analyzed using SAS 9.1 
software to examine the changes that occurred between the pre- and post-test 
for treatment and control schools. A paired t-test was the inferential statistical test 
used. To provide a further understanding of the data, ACCET results were also 



















3.1 Inferential Statistical Results  
Using a t-test, the differences in mean scores (including both theme and 
total scores) between the control and treatment groups were statistically 
analyzed for the pre- and post-test. Theme and total scores are reported as 
percentages in Table 6). The treatment schools were found to have a higher 
statistically significant difference on three of the themes (Themes 1, 3, and 4) 
and the total score than the treatment group in the pre-test. On the post-test, the 
treatment schools were found to have a higher statistically significant difference 
on four of the themes (Themes 1, 2, 3, and 4) and the total score.  
Table 6 
Comparison of Control and Treatment Group Pre- and Post-test Percent Scores  
Note. Control (n=88). Treatment (n=158). N.S.=Not significant. ***Significant at 
p#0.001. **Significant at p#0.01. *Significant at p#0.05. 
 
Total scores dropped between the pre- and post-tests for both the control 
and treatment groups. A t-test was used to compare the control group’s pre- to 
post-test total scores and the treatment group’s pre- to post-test total scores.  
There was a statistically significant drop between the control group’s pre- and 
Control Treatment Significant Control Treatment Significant
Theme 1 79 86 *** 76 82 ***
Theme 2 74 78 N.S. 72 77 **
Theme 3 75 82 *** 73 81 **
Theme 4 74 82 *** 73 83 ***
Theme 5 81 83 N.S. 81 83 N.S.





post-test at p#0.001. A statistically significant drop between the treatment group’s 
pre- and post-test was not observed. 
3.2 Discussion: Inferential Statistical Results 
  The differences in the mean scores between treatment and control group 
for the pre- and post-tests (Table 6), the treatment group has statistically 
significant higher scores as compared to the control group on Themes 1, 3, and 4 
and the total score on the pre-test. On the post-test, the treatment group has 
statistically significant higher scores as compared to the control group again on 
Themes 1, 2, 3, and 4 and the total score. This may indicate that students at the 
treatment schools overall had a more environmentally positive attitude than 
students at the control schools on both the pre- and post-tests. A statistically 
significant drop was observed in the final score between the pre- and post-test 
for the control group, but a drop was not present in the treatment in the final 
score between the pre- and post-test for the treatment group.  
3.3 Descriptive Statistics of Data Set 
To gain a further understanding of the data than that which was supplied 
by the inferential statistical analysis, the ACCET data was analyzed using 
descriptive statistics. The tables in Appendix G display the count of responses by 
individual school’s students to each item for both the pre- and post-test 
(respectively). The tables also report the combined counts for 4-Agree 
completely and 3-Agree a little, as well as the combined counts for 2-Disagree a 
little and 1-Disagree completely. The percentage of positive responses is 




Table 7 summarizes the information contained in Appendix G, by 
comparing the percentage of positive responses of each item between the pre- 
and post-test by school. The number of items that had an increase in the 
percentage of positive responses from pre- to post-test for each school can be 
examined: CRS1 had eight items with higher percentages from pre- to post-test, 
CRS2 had six items, CRS3 had nine items, CRS4 had eight items, CRS5 had 
seven items, CS1 had six items, and CS2 had seven items.  
Table 7 
Comparison of Percent of Positive Responses by Item for Pre- and Post-tests for 
Treatment and Control Schools 
 
Note. Gain in percent of positive responses from pre- to post-test are denoted by 
boxes. 
 
Table 8 summarizes the information in Appendix G differently. The mean 
percent of positive answers for the treatment can control schools were 
calculated. This provides information as to if an overall positive or a negative 
change occurred for each item between pre- and post-tests for the control and 
Item 1 6 11 16 21 2 7 12 17 22 3 8 13 18 23 4 9 14 19 24 5 10 15 20 25
Coastal Roots School 1 (n=12)
pre-test 100 100 67 100 92 100 100 83 25 100 92 58 83 100 92 92 100 92 92 100 83 92 92 100 100
post-test 100 100 25 100 100 100 100 100 42 92 92 92 92 83 100 100 100 92 83 100 75 100 100 100 92
Coastal Roots School 2 (n=36) 
pre-test 92 97 42 78 86 86 94 92 42 89 92 75 78 100 92 81 97 61 78 78 72 92 69 97 69
post-test 92 97 64 86 100 92 94 86 31 69 86 61 69 97 72 78 97 61 61 75 81 92 86 94 67
Coastal Roots School 3 (n=36) 
pre-test 94 89 72 89 100 100 89 78 61 94 94 67 83 100 78 89 94 83 89 89 56 100 89 94 83
post-test 100 89 17 83 100 100 100 83 33 83 100 56 72 100 83 83 100 83 89 94 94 100 78 100 78
Coastal Roots School 4 (n=40) 
pre-test 93 85 60 83 90 90 100 85 40 80 90 60 63 95 78 95 93 75 75 80 70 83 85 98 60
post-test 88 73 38 75 95 85 98 85 35 75 88 63 55 93 83 90 98 78 80 85 75 85 73 98 45
Coastal Roots School 5 (n=48) 
pre-test 98 96 81 75 98 94 96 92 13 56 98 63 81 98 85 71 90 67 67 83 81 85 79 94 85
post-test 94 88 77 77 98 88 90 92 19 58 92 40 65 88 81 83 96 56 69 75 79 94 73 98 67
Control School 1 (n=40) 
pre-test 95 88 55 75 95 78 100 85 43 83 85 60 55 95 83 73 88 78 70 90 58 100 90 98 56
post-test 100 73 30 65 98 70 93 80 40 73 85 50 63 93 73 73 93 65 65 80 80 93 80 93 63
Control School 2 (n=48) 
pre-test 77 85 50 71 88 79 98 71 23 83 63 60 56 92 69 63 77 63 40 73 69 92 90 96 42
post-test 79 71 40 69 88 73 90 73 19 77 73 63 48 88 65 65 83 50 46 63 75 90 85 96 40




treatment groups. The difference in the positive percentage of responses 
between the pre- and post- test was then calculated for treatment and control 
groups. The treatment groups had a gain in the percentage of positive response 
on ten items, a drop in on thirteen items, and stayed the same on two items. The 
control groups had a gain in the percentage of positive responses on eight of the 
items, a drop in seventeen items, and did not stay the same on any of the items.   
The difference in the percentage of positive responses for each item 
between the control and treatment groups was calculated by subtracting the 
treatment group’s percentage of positive responses from the control group’s 
percentage. This resulted in a percentage that reflects the positive or negative 
difference the treatment schools have over the control schools.  For example, on 
the pre-test, the treatment schools had a 10% more positive on response on Item 
1 than the control schools and had 3% less positive response for Item 7. Out of 
the twenty-five total ACCET items, the treatment schools had a higher 
percentage of positive responses on nineteen items on the pre-test and twenty-
four of the items on post-test.  
Table 9 displays the mean percent of positive responses on the pre- and 
post-tests for each item for the treatment and control groups. The treatment 
group had a higher mean percentage on twenty of the twenty-five on the pre-test 
and a higher mean percentage on twenty-four of the twenty-five items on the 
post-test. The last section of Table 9 displays the combined percent of positive 
responses for the control and treatment’s pre- and post-tests. The treatment 





Comparison of Percent of Positive Responses by Item between Treatment and 
Control Schools 
Note. Treatment (n=154). Control (n=88).  
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Mean Percent of Positive Responses for Control and Treatment Groups on Pre-
test, Post-test, and Combined Pre- and Post-test
 
Note. Items on which the treatment group had a higher percent of positive 
responses than the control group are denoted by boxes. 
 
Figure 1 sorts the pre- and post-test responses for control and treatment 
schools from the item with the lowest mean score to the item with highest mean 
score.  Four of the items (Items 7, 18, 20, and 21) stayed in the top five of the 
most positively responded to items for the post- and pre-tests both the control 
and treatment schools. Seven of the items (Items 8, 11, 13, 14, 17, 19, and 25) 
stayed in the top eight of the least positively responded to items for the post- and 
pre-tests for both the control and treatment schools. Figure 6 also illustrates the 
change in item ranking between pre- and post-tests for the treatment and control 
groups. For example, Item 4 had a mean gain of 0.20 between the pre- and post- 
test for the treatment group, while Item 5 for the control group showed a mean 
gain of 0.26 between pre- and post-test.  
3.4 Discussion: Descriptive Statistics of Data Set 
Approaching the results in a descriptive statistical manner provided 
additional observations that were not apparent in the inferential statistical  
Item 1 6 11 16 21 2 7 12 17 22 3 8 13 18 23 4 9 14 19 24 5 10 15 20 25
pre-test
control 85 86 52 73 91 78 99 77 32 83 73 60 56 93 75 67 82 69 53 81 64 95 90 97 48
treatment 95 93 69 83 96 94 96 86 31 73 92 62 74 97 80 82 94 71 72 82 75 88 84 95 75
post-test
control 89 72 35 67 92 72 91 76 28 75 78 57 55 90 68 68 88 57 55 70 77 91 83 94 50
treatment 93 87 47 79 95 89 95 90 32 75 92 60 68 93 86 86 97 69 77 82 78 92 75 98 65
combined pre- and post-test
control 87 79 44 70 91 75 95 77 30 79 76 59 55 91 72 68 85 63 54 76 70 93 86 95 49
treatment 94 90 58 81 95 91 95 88 31 74 92 61 71 95 83 84 95 70 75 82 77 90 80 97 70





Figure 1. Ranking from least to greatest of item by mean score on pre- and post-
test for control and treatment groups. Boxes indicate similarities in pre-and post-
test rank position between treatment and control groups. Circled items indicate 
that they had a change in the ranking between pre- and post-test of at least three 
places. The arrows illustrate the change of the circled items between the pre- 
and post-test.   
Item Mean Item Mean Item Mean Item Mean
17 1.9 17 1.9 17 1.9 17 1.9
8 2.7 11 2.5 25 2.5 11 2.2
14 3.0 8 2.8 19 2.5 25 2.4
25 3.0 25 2.8 11 2.6 19 2.6
11 3.0 14 2.9 13 2.6 13 2.6
13 3.1 13 3.0 8 2.7 14 2.6
19 3.1 22 3.1 14 2.8 8 2.7
5 3.1 19 3.1 5 2.9 23 2.8
22 3.1 5 3.2 23 2.9 2 2.9
23 3.2 16 3.2 4 2.9 16 2.9
4 3.2 15 3.2 12 3.0 4 2.9
16 3.2 23 3.2 16 3.0 12 2.9
12 3.3 12 3.4 2 3.0 6 3.0
24 3.3 24 3.4 3 3.1 3 3.1
15 3.3 4 3.4 6 3.3 24 3.1
10 3.4 2 3.4 1 3.3 5 3.1
2 3.5 6 3.4 24 3.3 22 3.1
6 3.6 3 3.5 22 3.3 1 3.4
3 3.6 1 3.5 9 3.4 15 3.4
1 3.6 10 3.6 15 3.5 9 3.5
9 3.7 18 3.6 18 3.6 10 3.5
7 3.7 7 3.7 10 3.6 18 3.6
18 3.8 21 3.7 21 3.7 7 3.6
21 3.8 9 3.8 7 3.8 21 3.6
20 3.8 20 3.8 20 3.8 20 3.7





analysis. There was an overall drop in mean scores per item between the pre- 
and post-test for both the treatment and control schools (Table 7). This result is 
puzzling and apparent explanations for the drop could not be found. 
Responses were combined to form two types of responses: positive 
responses (4-Agree completely and 3-Agree a little) and negative responses (2-
Disagree a little and 1-Disagree completely). Table 8 compares the percent of 
positive responses on pre- and post-test for the control and treatment groups. 
The treatment schools had an overall higher percent of positive responses than 
the control schools on nineteen items on the pre-test and twenty-four items on 
the post-test. The mean percent of positive responses was calculated for the 
combined pre- and post-test results for the control group and then for the 
treatment group (see Table 9) and the treatment group had a higher percent of 
positive responses on twenty of the twenty-five items. This data may suggest that 
while the treatment mean scores dropped between the pre- and post-test, the 
treatment schools have a more positive attitude toward the coastal environment 
than the control schools. 
Figure 1 ranks the items from least to greatest their mean scores on pre- 
and post-test for control and treatment groups. This allows the similarities and 
differences between how positively the control and treatment schools responded 
on particular items, generating a ranking from the items with the least 
environmental concern to items with the most for both groups. There are many 
similarities between the item rankings between the control and treatment groups 




that both groups share more positive attitude toward the higher ranking items and 
a less positive attitude toward the lower ranking items.  
In the control group, only two items, Item 2 (I would like to help plant 
trees!) and Item 5 (It is okay to keep all the fish!) shifted more than three 
places. Item 2 fell four spots and Item 5 rose eight spots. In the treatment group, 
four items shifted more than three spots. Item 15 (It is okay to drill!) fell four 
positions, while Item 9 (Replacing trees destroyed!) rose three spots, and Item 

















The work in this thesis is twofold. First, develop a reliable survey based on 
general themes of the Gulf of Mexico coast. Second, answer the following 
research questions: (1) Is the survey able to measure a shift in attitudes toward 
coastal themes? (2) After participating in a CR Program, how do the attitudes of 
6th, 7th, and 8th grade students change toward the coastal environment?  
Two statistical tests were used to determine the reliability of the ACCET. 
The Chronbach’s alpha (a measure of internal consistency-reliability) of the 
ACCET is 0.87 and the test-retest reliability of the ACCET is 0.64. Both of these 
results indicate that the survey has good reliability.  
The ACCET was designed to be a survey that measured a general 
attitude toward coastal environments. The design choice was made with the 
intention to create a survey that could be used by coastal environment educators 
and not just the CR Program. There was a statically significant drop between the 
pre- and post-test administrations for the control group, and while it was not 
statistically significant, a drop did occur between the pre- and post-test for the 
treatment group. This is a surprising result and apparent explanations for the 
drop could not be found.  The survey could have been tailored to examine 
attitudes toward specific experiences students have in CR (i.e. planting trees on 
a class trip), in which case an observable positive shift in attitude between before 
and after the restoration trip would have been more likely to occur.  
Another reason a change in attitude may not have been observed in the 
treatment schools between the pre- and post-tests is that treatment schools may 




interested in participating in the CR Program may be seeking a way to further 
fulfill this culture. Therefore, the attitudes of students at these schools may have 
begun with an environmentally sensitive attitude and not had much room for 
improvement.  The treatment schools scored higher on the survey than the 
control schools, supporting this idea.  
A conclusion that may be reached from the statistical analysis of the data 
in this thesis is that the ACCET is not sensitive enough of a survey to measure a 
change in attitudes. It may be more appropriate to administer the survey prior to 
the beginning of a coastal education program as an assessment of student 
attitudes to provide guidance for topics that to be addressed in the program. The 
pre- and post-test results for the control and treatment groups in this study may 
indicate that the ACCET is not an appropriate survey to measure attitude shifts in 
pre- and post-testing. The survey may not be sensitive enough to observe a 
change in attitudes, but may instead be more indicative of a respondent’s overall 
attitude. A possible explanation a shift in attitude was not seen between the pre- 
and post-test in the treatment group may be due to the inclusion of a four point 
Likert response scale. If more points on the scale had been included, allowing 
students to respond to items with a precision that may have more closely 
matched their attitude, a shift may have been observable.   
On a positive note, examining how particular items shifted in the rankings 
between the pre- and post-tests for the treatment group provides some 
interesting observations (Figure 6). Three items (Items 4, 9, and 10) moved up 




these items may indicate that the students had positive change in attitude toward 
the ideas that their actions affect the environment (Item 4), replacing trees 
destroyed in storms helps the coast (Item 9), and it is not okay for industries to 
dig canals through the wetlands (Item 10). It is encouraging to note that these 
three items are all topics that CR teachers touch on during the year and their rise 
in the item rankings may indicate a positive attitude shift resulting from 
participating in the CR Program.  
While items were generated within the structure of themes, a consistent 
pattern was not always observable in the responses to items in the same theme 
using descriptive statistics. For example, the percentage of positive responses 
for pre-test items in Theme 3 for CRS3 in Figure 2, vary from a low of 67% on 
Item 8 to high of 100% on Item 18. With each item in a theme contributing four of 
the twenty possible points, it may not be appropriate to draw a conclusion as to a 
respondent’s attitude toward a theme based on their theme score.  Observations 
about individual items or total scores, as opposed to theme scores, may provide 
a more accurate and useful observation.  
A limitation of this study is that the ACCET was used to examine only the 
attitudes of students in the CR Program and not that of students involved in other 
environmental education programs. To see an attitude shift in CR students, 
perhaps more specific items to CR objectives could be added to the ACCET for 
use with the CR Program.  
Another limitation of this study resulted from a characteristic of the 




students are involved in CR activities (i.e. planting the seeds, maintaining the 
plant nursery) in years prior to their participation in the restoration planting. Since 
the pre-tests were administered to students that had already participated in CR 
related activities, the pre-tests administered at the treatment schools were not a 
true pre-test. The prior involvement of these students in the program may have 
led to there not being an measurable change in their attitude on the ACCET. 
Recommendations for future research are threefold. The first 
recommendation is the development of an additional component to the ACCET. 
Collecting information about respondents’ background experiences would add a 
valuable layer of information to ACCET results. Questions may ask about 
experiences such as time spent in the wilderness, access to parks in their 
neighborhood, and participation in activities such as camping, hunting, and 
fishing. Having students answer a few general questions about background 
experiences they have had with the environment may add additional insight into 
their attitudes.  
The practice of pre- and post-testing the same students is a common 
practice in education and was the selected approach in this study. However, as 
discussed above, the participation of treatment school students in different 
aspects of CR prior to the year they participate in the restoration trip, resulted in 
the pre-test not being a true pre-test. Even students that had not had any prior 
experience with CR may have had their attitudes influenced by the presence of 
the program at their school (i.e. discussing the program with participating 




recommendation for future research is to administer the ACCET as a true pre-
test to CR students. This would require the survey to be administered prior to the 
school’s involvement in CR (including the installation of the school’s nursery or 
teachers talking to students about the program). Post-testing would take place 
after students participate in the installation of the nursery, the planting and raising 
their first crop of native plants, and the restoration trip. This research design 
would provide true pre- and post-test data that may indicate a significant change 
in student attitude.  Additionally, utilizing the same procedures with other coastal 
environmental education programs would provide further information as to 
possibility of the ACCET being an appropriate pre- and post-test.  
The third recommendation for further research is to examine the use of the 
ACCET as a general measure of attitude toward coastal environmental themes in 
different student populations and environmental programs. The degree to which 
prior experience and different locations of populations may influence respondent 
attitudes can be compared. Characteristics of student populations that may be 
examined include socio-economic status, extent of outdoor experiences, and 
place of residency. Place of residency may be of particular interest as many 
categories can be compared: (1) inner city, suburb, and small town, (2) southern, 
central, and northern Louisiana, (3) coastal regions of the United States and 
interior regions of the United States.  
Based on the results of this study, recommendations for the use of the 
ACCET by environmental educators are twofold. First, the ACCET can be used 




environmental concerns that might be addressed in the program’s content. 
Second, it can be used after the implementation of a program to compare 
attitudes between participants in a coastal environmental education program 
against that of a control group.  Research beyond what was done in this study 
needs to be done before  
In summary, the ACCET is a 25-item attitude survey with a Likert scale 
based on five coastal environmental themes. The internal-consistency reliability 
determined by Chronbach’s alpha (0.87) and the test-retest reliability (0.64) of 
the survey are within the acceptable ranges. It was not shown to be suitable as a 
pre- and post-test evaluation tool. However, examining the change in item 
rankings between the pre- and post-test provided a positive increase in some of 
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Directions: Choose the number of the answer that shows how much you agree 
or disagree with the statement.    
 
1 Camping sounds like a fun activity to do.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
2 I would like to help plant trees on Earth Day.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
    4                               3                           2                                    1!
 
3 I am worried about the land being lost from our coasts.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
    4                               3                           2                                    1!
 
4 My actions affect the environment.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
5 It is okay to keep all of the fish you catch.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
6 It would be fun to go on a wetlands tour.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
7 All the plants and animals in the wetlands are important.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
8 Riding four-wheelers on beach dunes is okay.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
    4                               3                           2                                    1!
 
9 Replacing trees destroyed in storms helps the coast.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
    4                               3                           2                                    1!
 
10 It is okay for industries to dig canals through the wetlands.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  








11 I like to do things inside more than I like to do things outside.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
12 Wetland ecosystems are important to me.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
    4                               3                           2                                    1!
!
13 I would be willing to teach younger kids about the wetlands.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
    4                               3                           2                                    1!
 
14 I get upset when I see litter on the ground.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
    4                               3                           2                                    1!
 
15 It is okay to drill for oil in the wetlands.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
16 Taking care of plants at home or school would be fun.   
Agree completely    Agree a little  Disagree a little      Disagree completely  
    4                               3                           2                                    1!
 
17 I have bird feeders at my home that I refill.  
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
18 I think the President and all the states should help protect the 
wetlands.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
    4                               3                           2                                    1!
 
19 I recycle things like plastic bottles, aluminum cans, and paper.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
20 Wetlands are an important part of our state’s culture.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
















It is okay to throw trash out of the car window.   
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
22 There should be more rules about hunting and fishing in endangered 
ecosystems.   
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
23 I want to learn more about what I can do to help save our coast.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
    4                               3                           2                                    1!
 
24 I turn off the water when I brush my teeth.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  
  4                               3                           2                                    1!
 
25 I would like to join a club that helps protect wetlands.  
 
Agree completely    Agree a little  Disagree a little      Disagree completely  















Notes. TS1=Test School 1, TS2=Test School 2, CRS1=Coastal Roots School 1, CRS2=Coastal Roots School 2, 
CRS3=Coastal Roots School 3, CRS4=Coastal Roots School 4, CRS5=Coastal Roots School 5, CS1=Control School 1, 
CS2=Control School 2; NA = Not Applicable; All reported data is from the 2008–2009 school year; School Performance 
Level is calculated for public and charter schools by the Louisiana State Department of Education and is calculated by the 
school’s attendence rate, dropout rate, and performance on state assesments. The School Performance Levels for school 
years through 2010 are Academically Unacceptable (Below 60.0), Academic Watch (60.0 - 74.9), One Star (60.0 - 79.9), 
Two Stars (80.0 – 99.9), Three Stars (100.0 -119.9), Four Stars (120.0 – 139.9), Five Stars (140.0 and above) (Louisiana 
Department of Education, 2011b)
School TS1 TS2 CRS1 CRS2 CRS3 CRS4 CRS5 CS1 CS2
School Type parochial public charter public parochial parochial public parochial public
Location              
(all in Louisiana) 







Lake Charles Baton Rouge





city south of 
Lafayette
Grades Serviced PreK-8 6-8 3-8 5-8 PreK-8 K-8 K-8 PreK-8 5-8
School 
Enrollment
171 451 858 656 373 826 784 475 707
Free/Reduced 
Lunch
NA 85% 44% 55% NA NA 39% NA 37%
Financial 
Assistance 




NA 74.7               
(1 star)
103.9          
(3 stars)
107.5              
(3 stars)
NA NA 101.5           
(3 stars)
NA 106.5             
(3 stars)
Study 














Test-retest Reliability of ACCET Items 
 
 
Note. Good reliability at !0.5. Items are in bold font if !0.5. 
 





























































































Description, Administration, and Scoring of the ACCET Survey 
 
Terms of Use 
Administration and use of the Attitudes of Children toward Coastal Environmental Themes 
survey (ACCET) constitutes an agreement with the author to the following terms:  
1. Survey score results will not be used as a grade for school.  
2. The survey will be used as is.  Changes cannot be made to content. 
3. ACCET is not designed to be used as a pre- and post-test.  
4. Credit will be given to the author when appropriate 
Jones, R., 2011, Attitudes of children toward coastal environmental themes 
survey.  
 
Survey Description  
The ACCET is a tool to measure children’s attitudes toward coastal environments. It is 
appropriate for students in 6th through 8th grades (ages 11 to 15). The survey questions 
address five different coastal environmental themes: general environmental, ecosystems, 
coastal erosion, resources, and human impact. This will allow you not only to calculate an 
overall score but also a score for each of the five themes.  
 
The survey asks children to respond to each of twenty-five statements by indicating how much 
they agree or disagree with the statement utilizing the following scale: 4-Agree completely, 3-
Agree a little, 2-Disagree a little, 1-Disagree completely. The most environmentally favorable 
answer for nineteen of the twenty-five statements is 4-Agree completely. The statement I 
recycle things like plastic bottles, aluminum cans, and paper is an example in which the 4-
Agree completely is environmentally sensitive. This is in contrast to answers for six of the 
twenty-five questions that are reverse coded.  In these statements the response1-Disagree 
completely is the most environmentally favorable answer.  The statement Riding four-wheelers 
on beach dunes is okay, has a reverse coded answer because to indicate the most 
environmentally positive answer respondents would choose 1-Disagree completely. 
Statements 5, 8, 10, 11, 15, and 21 are reverse coded.  The responses for these statements 
therefore need to be reverse coded before scoring the survey as shown below.   
 
 child’s response reverse coding  
 1 4  
 2 3  
 3 2  
 4 1  
 
An answer sheet for students to record their responses has been provided to make scoring as 
efficient as possible.  See the Survey Scoring Directions section for more information. 
 
Survey Administration Directions 
Distribute a copy of the survey and an answer sheet to each child.  Read the following 
directions to survey respondents. 
  
Today we’re doing a survey to see what you think about different things, such 
as wetlands.  A wetland is a land that is covered with water most of the time.  
Other names for wetlands include swamps, bogs, and marshlands.  
I am going to read the questions to you and then give you about 20 seconds 
to fill your answers in on your answer sheet.  Do not write on the survey, just on 
the answer sheet.  There are no wrong or right answers to the questions; we’re 
just interested in what you think.  This is not for a grade.  Please don’t say 
answers out loud or show your answers to others. Raise your hand if you need 
help or have a question.  Remember to only mark your answers on your answer 










Survey Scoring Directions 
1 Reverse code responses for numbers 5, 8, 10, 11, 15, and 21. 
 






2The answer sheet is designed so responses for each row contain all the responses for one of the five 
environmental themes.  Add the responses for each row independently to find the score for the different 
themes.  Theme scores will range from 20, the most environmentally concerned, to 5, the least 
environmentally concerned. 
3 What to do if a response on the Answer Sheet left blank: If the respondent is accessible, ask them to 
complete the item.  If that is not an option, find the average, to the nearest one’s place value, of the 
supplied responses in the theme of missing response.  Substitute the average for the missing response. 
This keeps scores from being negatively impacted by a response of zero. 
 
row 1st 2nd 3rd 4th 5th 
theme general ecosystems coastal erosion human impacts resources 
question 
numbers 1, 6, 11, 16, 21 2, 7, 12, 17, 22 3, 8, 13, 18, 23 4, 9, 14, 19, 24 5, 10,15, 20, 25 
 
4 Add the individual theme scores together to calculate the total score.  Total scores will range from 
100, the most environmentally concerned, to 25, the least environmentally concerned.   
 
Answer Sheet Scoring Example 
2 Find the sum 
of each row to 
find the score for 
each theme. 
3 The 
response for #1 
was left blank.  
Use the average 
of the theme’s 
other responses 




4 Add the theme scores together to 
find the total score. 
1 Reverse code 
answers for             






 1.    6.    11.    16.    21.  
 2.    7.   12.    17.   22.  
 3.    8.   13.   18.   23.  
 4.    9.   14.   19.   24.  




 1.    6.    11.    16.    21.  
 2.    7.   12.    17.   22.  
 3.    8.   13.   18.   23.  
 4.    9.   14.   19.   24.  












































Item # Item Theme Attitude Type Reverse Coded?
1 Camping sounds like a fun activity to do. general affective no
2 I would like to help plant trees on Earth Day. ecosystems behavior no
3 I am worried about the land being lost from our coasts. coastal erosion affective no
4 My actions affect the environment. human impacts belief no
5 It is okay to keep all of the fish you catch. resources belief yes
6 It would be fun to go on a wetlands tour. general affective no
7 All the plants and animals in the wetlands are important. ecosystems belief no
8 Riding four-wheelers on beach dunes is okay. coastal erosion belief yes
9 Replacing trees destroyed in storms helps the coast. human impacts belief no
10 It is okay for industries to dig canals through the wetlands. resources belief yes
11 I like to do things inside more than I like to do things outside. general behavior yes
12 Wetland ecosystems are important to me. ecosystems affective no
13 I would be willing to teach younger kids about the wetlands. coastal erosion behavior no
14 I get upset when I see litter on the ground. human impacts affective no
15 It is okay to drill for oil in the wetlands. resources belief yes
16 Taking care of plants at home or school would be fun. general affective no
17 I have bird feeders at my home that I refill. ecosystems behavior no
18 I think the President and all the states should help protect the wetlands. coastal erosion affective no
19 I recycle things like plastic bottles, aluminum cans, and paper. human impacts behavior no
20 Wetlands are an important part of our state’s culture. resources affective no
21 It is okay to throw trash out of the car window. general belief no
22 There should be more rules about hunting and fishing in endangered ecosystems. ecosystems affective no
23 I want learn more about what I can do to help save our coast. coastal erosion behavior no
24 I turn off the water when I brush my teeth. human impacts behavior no




















Item 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
count of 4's 12 9 9 7 5 10 11 4 12 7 3 6 9 8 11 7 1 11 8 11 11 12 9 9 7
count of 3's 0 3 2 4 5 2 1 3 0 4 5 4 1 3 0 5 2 1 3 1 0 0 2 3 5
count of 2's 0 0 1 1 1 0 0 3 0 0 3 2 1 1 0 0 2 0 1 0 0 0 1 0 0
count of 1's 0 0 0 0 1 0 0 2 0 1 1 0 1 0 1 0 7 0 0 0 1 0 0 0 0
count of positive 12 12 11 11 10 12 12 7 12 11 8 10 10 11 11 12 3 12 11 12 11 12 11 12 12
count of negative 0 0 1 1 2 0 0 5 0 1 4 2 2 1 1 0 9 0 1 0 1 0 1 0 0
% positive 100 100 92 92 83 100 100 58 100 92 67 83 83 92 92 100 25 100 92 100 92 100 92 100 100
count of 4's 24 21 21 18 15 27 28 14 30 24 11 20 16 14 23 17 7 28 14 32 32 15 16 21 13
count of 3's 9 12 10 10 14 8 6 8 5 9 12 11 9 8 8 14 4 7 8 2 4 10 10 6 11
count of 2's 2 3 5 4 3 0 2 9 1 3 9 4 6 9 2 3 5 0 8 2 0 5 8 3 7
count of 1's 1 0 0 4 4 1 0 5 0 0 4 1 5 5 3 2 20 1 6 0 0 6 2 6 5
count of positive 33 33 31 28 29 35 34 22 35 33 23 31 25 22 31 31 11 35 22 34 36 25 26 27 24
count of negative 3 3 5 8 7 1 2 14 1 3 13 5 11 14 5 5 25 1 14 2 0 11 10 9 12
% positive 92 92 86 78 81 97 94 61 97 92 64 86 69 61 86 86 31 97 61 94 100 69 72 75 67
count of 4's 11 12 11 10 8 11 14 5 12 9 10 9 10 7 13 9 10 15 9 15 18 11 10 12 8
count of 3's 6 6 6 6 2 5 2 7 5 9 3 5 5 8 3 7 1 3 7 2 0 6 4 4 7
count of 2's 1 0 1 1 6 2 2 3 1 0 5 4 2 2 2 1 0 0 1 1 0 1 3 1 0
count of 1's 0 0 0 1 2 0 0 3 0 0 0 0 1 1 0 1 7 0 1 0 0 0 1 1 3
count of positive 17 18 17 16 10 16 16 12 17 18 13 14 15 15 16 16 11 18 16 17 18 17 14 16 15
count of negative 1 0 1 2 8 2 2 6 1 0 5 4 3 3 2 2 7 0 2 1 0 1 4 2 3
% positive 94 100 94 89 56 89 89 67 94 100 72 78 83 83 89 89 61 100 89 94 100 94 78 89 83
count of 4's 22 20 22 23 11 19 31 10 30 19 10 16 10 14 14 16 7 31 22 31 33 22 11 21 9
count of 3's 15 16 14 15 17 15 9 14 7 14 14 18 15 16 20 17 9 7 8 8 3 10 20 11 15
count of 2's 2 3 2 2 10 4 0 12 2 6 11 3 10 6 5 4 3 1 7 1 0 6 6 4 9
count of 1's 1 1 2 0 2 2 0 4 1 1 5 3 5 4 1 3 21 1 3 0 4 2 3 4 7
count of positive 37 36 36 38 28 34 40 24 37 33 24 34 25 30 34 33 16 38 30 39 36 32 31 32 24
count of negative 3 4 4 2 12 6 0 16 3 7 16 6 15 10 6 7 24 2 10 1 4 8 9 8 16
% positive 93 90 90 95 70 85 100 60 93 83 60 85 63 75 85 83 40 95 75 98 90 80 78 80 60
count of 4's 34 34 38 15 21 33 35 10 41 29 32 21 17 12 25 22 2 38 13 40 37 17 26 30 22
count of 3's 13 11 9 19 18 13 11 20 2 12 7 23 22 20 13 14 4 9 19 5 10 10 15 10 19
count of 2's 1 1 1 10 7 1 2 9 2 5 7 4 7 13 6 11 4 1 13 3 1 12 7 3 4
count of 1's 0 2 0 4 2 1 0 9 3 2 2 0 2 3 4 1 38 0 3 0 0 9 0 5 3
count of positive 47 45 47 34 39 46 46 30 43 41 39 44 39 32 38 36 6 47 32 45 47 27 41 40 41
count of negative 1 3 1 14 9 2 2 18 5 7 9 4 9 16 10 12 42 1 16 3 1 21 7 8 7
% positive 98 94 98 71 81 96 96 63 90 85 81 92 81 67 79 75 13 98 67 94 98 56 85 83 85
count of 4's 22 18 18 16 9 21 32 9 26 26 13 16 9 14 24 12 10 29 15 36 34 19 10 30 7
count of 3's 16 13 16 13 14 14 8 15 9 14 9 18 13 17 12 18 7 9 13 3 4 14 23 6 15
count of 2's 2 5 5 8 13 2 0 7 2 0 10 5 8 7 1 9 4 2 8 1 2 6 5 3 11
count of 1's 0 4 1 3 4 3 0 9 3 0 8 1 10 2 3 1 19 0 4 0 0 1 2 1 6
count of positive 38 31 34 29 23 35 40 24 35 40 22 34 22 31 36 30 17 38 28 39 38 33 33 36 22
count of negative 2 9 6 11 17 5 0 16 5 0 18 6 18 9 4 10 23 2 12 1 2 7 7 4 17
% positive 95 78 85 73 58 88 100 60 88 100 55 85 55 78 90 75 43 95 70 98 95 83 83 90 56
count of 4's 22 14 22 13 19 21 36 17 28 35 10 13 12 13 35 20 8 31 7 41 36 28 13 22 10
count of 3's 15 24 8 17 14 20 11 12 9 9 14 21 15 17 8 14 3 13 12 5 6 12 20 13 10
count of 2's 5 4 12 16 11 4 1 8 7 3 12 7 13 6 1 8 3 3 9 1 5 4 9 5 15
count of 1's 6 6 6 2 4 3 0 11 4 1 12 7 8 12 4 6 34 1 20 1 1 4 6 8 13
count of positive 37 38 30 30 33 41 47 29 37 44 24 34 27 30 43 34 11 44 19 46 42 40 33 35 20
count of negative 11 10 18 18 15 7 1 19 11 4 24 14 21 18 5 14 37 4 29 2 6 8 15 13 28
% positive 77 79 63 63 69 85 98 60 77 92 50 71 56 63 90 71 23 92 40 96 88 83 69 73 42















Item 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
count of 4's 11 9 8 10 5 9 11 7 12 12 0 8 7 6 11 7 1 10 6 12 12 8 8 10 7
count of 3's 1 3 3 2 4 3 1 4 0 0 3 4 4 5 1 5 4 0 4 0 0 3 4 2 4
count of 2's 0 0 0 0 2 0 0 1 0 0 7 0 1 1 0 0 0 1 2 0 0 0 0 0 0
count of 1's 0 0 1 0 1 0 0 0 0 0 2 0 0 0 0 0 7 1 0 0 0 1 0 0 1
count of positive 12 12 11 12 9 12 12 11 12 12 3 12 11 11 12 12 5 10 10 12 12 11 12 12 11
count of negative 0 0 1 0 3 0 0 1 0 0 9 0 1 1 0 0 7 2 2 0 0 1 0 0 1
% positive 100 100 92 100 75 100 100 92 100 100 25 100 92 92 100 100 42 83 83 100 100 92 100 100 92
count of 4's 22 19 23 18 18 28 26 18 33 22 6 22 15 15 19 18 10 29 18 31 24 20 12 22 13
count of 3's 11 12 10 11 8 7 8 9 2 11 9 11 13 7 6 10 5 7 10 4 7 12 21 6 12
count of 2's 2 5 3 7 5 0 2 5 1 2 7 3 5 9 7 7 3 0 3 1 2 2 2 3 7
count of 1's 1 0 0 0 5 1 0 4 0 1 14 0 3 5 4 1 18 0 5 0 3 2 1 5 4
count of positive 33 31 33 29 26 35 34 27 35 33 15 33 28 22 25 28 15 36 28 35 31 32 33 28 25
count of negative 3 5 3 7 10 1 2 9 1 3 21 3 8 14 11 8 21 0 8 1 5 4 3 8 11
% positive 92 86 92 81 72 97 94 75 97 92 42 92 78 61 69 78 42 100 78 97 86 89 92 78 69
count of 4's 8 10 9 11 7 8 17 4 13 13 0 8 6 7 10 9 2 13 8 16 18 7 8 12 5
count of 3's 10 8 9 4 10 8 1 6 5 5 3 7 7 8 4 6 4 5 8 2 0 8 7 5 9
count of 2's 0 0 0 3 1 2 0 5 0 0 4 3 5 3 2 3 4 0 2 0 0 3 3 1 2
count of 1's 0 0 0 0 0 0 0 3 0 0 11 0 0 0 2 0 8 0 0 0 0 0 0 0 2
count of positive 18 18 18 15 17 16 18 10 18 18 3 15 13 15 14 15 6 18 16 18 18 15 15 17 14
count of negative 0 0 0 3 1 2 0 8 0 0 15 3 5 3 4 3 12 0 2 0 0 3 3 1 4
% positive 100 100 100 83 94 89 100 56 100 100 17 83 72 83 78 83 33 100 89 100 100 83 83 94 78
count of 4's 16 16 18 21 18 18 24 9 32 24 4 15 14 11 14 13 7 27 24 28 31 13 13 23 8
count of 3's 19 18 17 15 12 11 15 16 7 10 11 19 8 20 15 17 7 10 8 11 7 17 20 11 10
count of 2's 4 4 3 3 8 8 0 10 1 6 17 3 13 6 8 6 9 3 3 1 0 5 3 0 14
count of 1's 1 2 2 1 2 3 1 5 0 0 8 3 5 3 3 4 17 0 5 0 2 5 4 6 8
count of positive 35 34 35 36 30 29 39 25 39 34 15 34 22 31 29 30 14 37 32 39 38 30 33 34 18
count of negative 5 6 5 4 10 11 1 15 1 6 25 6 18 9 11 10 26 3 8 1 2 10 7 6 22
% positive 88 85 88 90 75 73 98 63 98 85 38 85 55 78 73 75 35 93 80 98 95 75 83 85 45
count of 4's 35 30 33 23 20 31 36 9 37 30 30 20 15 10 22 17 6 33 15 42 35 17 23 32 15
count of 3's 10 12 11 17 18 11 7 10 9 15 7 24 16 17 13 20 3 9 18 5 12 11 16 4 17
count of 2's 1 6 4 7 8 2 4 18 2 2 4 4 12 18 11 9 6 6 7 1 1 11 6 6 10
count of 1's 2 0 0 1 2 4 1 11 0 1 7 0 5 3 2 2 33 0 8 0 0 9 3 6 6
count of positive 45 42 44 40 38 42 43 19 46 45 37 44 31 27 35 37 9 42 33 47 47 28 39 36 32
count of negative 3 6 4 8 10 6 5 29 2 3 11 4 17 21 13 11 39 6 15 1 1 20 9 12 16
% positive 94 88 92 83 79 88 90 40 96 94 77 92 65 56 73 77 19 88 69 98 98 58 81 75 67
count of 4's 22 14 13 17 17 17 29 6 29 22 3 11 9 11 21 7 10 29 16 30 30 18 8 28 10
count of 3's 18 14 21 12 15 12 8 14 8 15 9 21 16 15 11 19 6 8 10 7 9 11 21 4 15
count of 2's 0 9 5 8 4 7 2 16 2 2 16 8 9 7 6 12 7 3 9 3 0 2 7 5 6
count of 1's 0 3 1 3 4 4 1 4 1 1 12 0 6 7 2 2 17 0 5 0 1 9 4 3 9
count of positive 40 28 34 29 32 29 37 20 37 37 12 32 25 26 32 26 16 37 26 37 39 29 29 32 25
count of negative 0 12 6 11 8 11 3 20 3 3 28 8 15 14 8 14 24 3 14 3 1 11 11 8 15
% positive 100 70 85 73 80 73 93 50 93 93 30 80 63 65 80 65 40 93 65 93 98 73 73 80 63
count of 4's 24 13 16 14 22 17 37 19 30 36 10 9 11 14 33 21 5 33 9 41 35 27 12 19 11
count of 3's 14 22 19 17 14 17 6 11 10 7 9 26 12 10 8 12 4 9 13 5 7 10 19 11 8
count of 2's 6 5 9 9 7 12 4 10 5 4 16 6 15 12 5 9 6 3 7 1 5 8 7 5 10
count of 1's 4 8 4 8 5 2 1 8 3 1 13 7 10 12 2 6 33 3 19 1 1 3 10 13 19
count of positive 38 35 35 31 36 34 43 30 40 43 19 35 23 24 41 33 9 42 22 46 42 37 31 30 19
count of negative 10 13 13 17 12 14 5 18 8 5 29 13 25 24 7 15 39 6 26 2 6 11 17 18 29
% positive 79 73 73 65 75 71 90 63 83 90 40 73 48 50 85 69 19 88 46 96 88 77 65 63 40
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